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Abstract 



T'Iid presoni Invontio ^concerns phoiochemicAl labelling reagents comprising 
a lanlhanide lon-cholatlng siructuro and rs furocoumann cterii/ativo bound via 
a K|Vai;ar. The lab&IOng roagont can boused in gen diagnostic, 
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Go'n> pcnhfi d l.i\</noflticB is u juwtttfXl for thB aequsncB- 
.ij>ecific detectiun oJI Pt^/RNA sequences. It i:,' »a«f;d on 
the hybrifiiaoti.ijn fiC the gone prota<* sr^ufcwrc; with comple- 
mentary s uquonu© regions of thu DMA/RNA to be detected 
S [ J . A. MatthtwB, L.J. Kricka, Analytical B.toc)ve<K.i stry 169, 

1-25 (19BB); a. fcandegren, ft, Kaisor:, C-T. caskey, 
I,. Hood, SciunCO 242, 27.9 (13BB) ] . 

Gonu probo diagnostics rnakfct! possible the detection of 
infectious diseases and geaetiti dofects. Prerequisites 
10 for the broad application of gene probe diagnostics are 
adequate sensitivity of detfiction, simplicity in perform- 
ancs and thu avoidance of radioactivity . 

One variant. Df gene protoa diagnostics proceeds by rray ot 
tH*» d.i.cect photochemical lnballing of: the OTA/RHA to be 

IS detected; subsequently hybridisation occurs to gene 

probes with complementary micltsie acid sequences 
(N. Datt&yupta, P.M.M. Rae, E.o, Kuguen»l, E. Carlson, 
A. Lyga, J.S. Shapi.ru, J.P. AlbareMa., Analytical Bio- 
chemistry 177, HS (1989); J<P. ALbareJ.l.a, R.L. Kinegax, 

20 Patterson, M. Dattagupta, B , Carlson, Hue laic Acids 

Rosoarch 17, 4293 (J.98$M1. 

Puroeoumacine. which are linked to biotiu by way oJ? 
suitable spacer molecules ha.ve been shown to be vory 
suitable for the photobiotinyiatl.ou of nucleic acids. 
2S After hybridisation to a g<an« probo with a complementary 
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15 



20 



25 



nw.Hi'iiV arid sequence, and o separation aUfjp, detection 
take* place, for t)xtunii>lfc by addition of a ccimp.tux Ol! 
■intibiotin-tjmtibody or avidin or strop ta.V Xdln vlr.tl 
alkaliciu piiOrfpiml'aHB. For the detection, rt coAciUj: reac- 
tion, wA.l.tii ie elicited by &},knl, \,au pho&phataee, is 
i^ftri: i.<id out iji an rttM.U.,U>nAJ step [J.J. Iieary, 
D.J. Brt.rja.ti, fl.Cl. Ward, Froc . Wa.t5 . Acad. 3t:i. USA 90, 
4045-4059 ^13B3) j . 

A disadvantage of the doloetion. ayatem using biotin in 
the wide distribution of biotin in biological HyBtemiB. 

A possible alternative would he direct phuttMclbelHng oi 
the T3!TA/11WA to be detected, for example uaing a Uluor©- 
sreent dye.. However, thin has been found not. tD bs prae- 
ticablo under thB conditionu OJE the photoreaction, 
because OH preferential energy wassting. In addition, a 
suitable label would have to be photo inert. 

Sjurpri singly, lzinthanid© chelates which are linked to 
suitable f urocoumarins by moans of a spacer have buen 
found to bo suitable . 

I*anthanid« ehalfttos, in particular europium etiolates, are 
already being routinely employed in immunodiagnosties 
{?, Degan, A, AbbondandolD, G. Montftngupll, J. of Bio- 
1 amine sconce and Cberailurnineacence 5, 2 07 ( J . A 
particular advantage of using them i» th» possibility of 
tiroB-rBBoivad Olaacuromont of fluorescent light. Their 
application in gene probO diagnostics haa now also been 
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cio^cr i.hc-d for the first time [A. OfjO.t/ W .K- iloth, 
G. Valet, Wucleic Jici<3s Rb«., "J, llfil. (1900)], though in 
l-.hifl work labelling wiUt uurOpiuitl chelate reagents takes 
place using a costly yrucu<iui'«. In Addition, the use of 
5 europium chelate priiuorn f.nr Lhe PCJl reaction has been 

described IP. Onhlwi, A.- Ti.t.la, V.-M. Xukkala, P. flurs- 
kainen, II. Kwiatkow; >: i / Molecular and Celluiar frobes 5, 
H3-149 (1991)] . 



According to the inVi5flt:J/>n, a labelling reagent of thO 
5,0 general formula 

Lil-S-Pu 

is synthxsciaod, wtieuei 



Ln = a lanthani<(o ian-oholatinrj structure., 
3 = a spacer molecule and 
IS Fu - a furocounuirin derivative ass a phoUochemt.oally 

linkable structure. 

The liinthanicto ion-eftoJ-aCing structure (i.n) .U a pyridine 
derivative of the formula 




2 Q where 
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represents C.,- to C v -arylonia, optionally containing 
a heterci atom grouping, or CV- I: ft f^-.a.Lk.ylBriB 
containing hatero atom grouping* (ft, 0, K (1*:, more 
than one a) J , 

and optionally X I' V represents Jf-oxyEuuCdttijflidO, K- 
TnaleimUiOy WT S , Oil, COCKchnloqen, hftlooen, IfCO, SC&, 
CilO. C00H, SB, CO-halogen, COOCOR 1 , CH-CRCO,^, 



0 

"V ■ 



>2 > 



0 _ 
C — t/ I 



O 

10 wheru H' represents hydroer«n/ a saturated or unsatu- 

rated C x - to C 10 -alfcyl radi«al, op*.lunally substitu- 
ted by a phenyl group, or a phony 1 group, 

R r*pr»9<MiCe, In &ach case independently oi tho 
othare, hydrogen, funiAoniuui or an equivalent of an 
IS alkali metal ox a 1/2 equivalent of em alkaline 

earth metal. 

Thfii synthesis of the pyridine derivative In taV.os placo 
according to methods which ax-e known per- se laBe, e.g., 
F. V6gtlo. and c. ohta, chem. B«x\ 117, 849 to B54 (19B4)? 
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p. Sinr^h and a. Jusl;, J, Ov.vj, CUnai- SI, 14.1.1 {1505) |. 

The spacer .La a polyalkylomlne , a polyethylene glyc&i or 
a combination of theiso. 

Polya.lky.lfltti jprc& have tlie following general formula? 

5 I I 
whera 

R represents H , Ci-Cj-ulKyl, &xyL («s>Ch as, e-.g., 
phenyl, naphthyl or an Lhracyi ), hycJroxyl ox Cj-C,- 
takoxyr 

1U jt ropE03Cuali3 a nuuitaer between 2 and V; 

y reyresante a numbor between 3 awl 1&. 

« can occur differently i.a tll» pcm&ible variants 
ment.ioned above, I.e. it must not ba identical for each 

repetition of the -(CH fi ),-M- unit in the spacer. The same 
ill rO.ao the case for. x, i.e. x oust not be identical i'or 
each repetition o£ tit>« ~(CK,) X - unJCt in the spacer. 

Preferably the Rs, independently of each Othar, - K, 
20 Cj-C.-alkyl (e.g. methyl, ethyl, n-propyl, i. -propyl/ 
n-hutyJ , l~butyl, tert--butyl ) ? x = 2, 3, + or 5? and 



IS 
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V ~ 3 j i 5 or 6 ■ 

Psx-U.cularily preferred ire N-4,N-9-<AlraethylHpermine 
derivatives of tha furmuiA 

Cf I-, GH -. 

" I I H 

•N- (CK^] 3 -K-(0H 2 ) i] -N- <CKj> 3 -M- 

S Polyethylene tjlyuoJ.s )lft'/e the following general i'orttula 

wham 

x ia = 2, 3, 4 oc 5 and 
y la = 3, 4, 5 or 6. 

10 Preferred ar.e polyethyleno glycols with * " 5, 3, 4 or 5; 

y-3, 4,Sor6. Vajcticuiiirly preferred are polyethylene 
glycol* With * - ?- and y = 4, 5 or 6. 

Spacer moleculec with coifibliwd amine/glycol structures 
havs the following general forroulat 

where 

Z 1 , 7, z and J! 3 , independently of ©ach Other, represent 0 
or. Kfl, 



Lie A 2D (193 



<5 - 
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II repraaantB K, t^-Ov-alJryi, uryl (Such ttx, c.<J./ 
phenyl, nuj>htfiyl ur. wthracyl) , Hydro fcyl fji: C,-Cj- 
fld kn *y ; 

x rnprfjflontB a number bstweau 2 and 7; 

5 y represents a number Bfltwocm J 10- 

p-roJiGrced are apacar structures with = 0 <m<3 E 1 , B' = 
MR where 

the R*i = H, Ct-Cj-a^.kyl, (e.g. methyl, ethyl, n-propyl, n- 
butyl, i-butyl, turt-butyl); x ~ 2, 3, 4 or 5> and y - 3, 
ID 4, 5 or S. 

Particularly preferred ore structural: with Z* - Q, 
?}, Z 4 " VR, 

R - K, methyl, ethyl, 

x " 2, 

15 y - fi. 

Suitable photoc hemic ally .linkable fctructure-S aro ifl 
particular rurocoumarins , such as, fox example, angelicin 
(lsopsoral.«u) or psaralana as well as derivatives of 
theso which react photochemically with Jiunleic acid. 
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Ajnqeliciii derivatives imvO Lhu following <jonr>jM.l forvnu iai 

?2 ?1 




where 

Rt, R 2 and Rj, .Independently of each, ©thee, represent H or 
CfCv-alkyl, and R< raproasnts H, d-C,-alkyl or a lower 
alkyl with hydroxy! , C^-Cj-alkoxy, fuuino r halo or W- 
phthnliraido aubstituents . 

Particularly preferred are anqolicin dexivativBB which 
conta.1.n "the followlnn; n l -R t graupingB: 



10 



15 



Ri v 




*, 


H 


H 


H 


CM, 


H 


CH, 


CH, 


dig 


CH, 


CH, 


II 


CH, 


CH, 


K 


CH, 


H 


ft 


CH, 


II 


H 


CH, 



H 
U 

CK,0K 
CHjOCH, 

CH,C1 
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OtflOTT i"ompo»im"ln v/i.f:h d.lf f ererit II 1 a may also be Hyufchee- 
Lsrci by proofiaiieEi known from -tha litsxo tutij . 

!5uitablB peoi-Eilaiia !inve> fcfcr; following general formula > 




5 whatss 



Kj, n s and K,, independent J.y oC each other, rapraaant H 
or Cj-C^-alkyl, 

R, topteaentB tl, C,-C,-alkyl or Ci"C 7 -ftlkyI 

with hydroxy! , Cj-^-alkoxy, amino, halo 
in or N-phfchfilimido aubatir.uentB , 

Rj and R,, independently of each Other, represent It, 

hydroxyl, carbaxyl, caxbo~C s -C,-alkoxy or 

AngBlicln derivatives arc a<*vanta<;ooue in comparison with 
15 pBoralena becauae of the raonOttdduqt formation. 

The sequemco of the binding of tile lA.n.T.hanide> ion chela- 
ting agent, tho spacer and tha finrocoumetrin is arbitrary. 
It ia thus poeaible, inter alia, £Knat to Hale r.he 
chelating agent Ln with the apacar 3 and subsequantlj'- to 



- 9 
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10 



15 



react, the product with the furocoiimarin Pu . Cunvwrsn l.y, 
j/u-5 Jii'ty J:.i..rfif: bo (.umtftri.c-tod and <-.tn»i r/Gar'tfed w/,tl\ La. 

Tjnft l.Lrik.i.rnv of l.he itir>.1.rsl:J.es 1b e-ffected in 2 msnnsr known 
per ae. 

SjnamuXe la) 

Proparatlon of 2,fi-his[»,B-his(t-butoxycarbonyl(iK?chyl)- 
<aaiiiO-m© thyl ] -4 - ( 5 -hydro asypsnt- l--inyl ) pyridine ( 1 ) : 



6 9 (lQiDmol) of 2,6-bJ.a (MfM-biBft-ijuto-tycnrbonylmBthyl)"* 
amlno-MethyX]-4-bi;cawapyJcidi.ne (prepared as described by 
H< TofcalO/ P. Paaanen and J. KftUkare in tata Cliem. Scand. 
Sar. B 42, (196A) 373) are dissolved in a mixture of. 
freshly distilled tetrahydrofuran, 15 ml, and 15 ml of 
tr ie thy 1 amine, '.the. solution ia dagdaeed and 1 g (12 nmol) 
of 5-hydRoxypent-l-lne Ae introduced, The catalyst, 
consisting o£ a mixture of 290 mcf (0.4 irand) of W.B(tr.l- 
phanylphosphine) palladium (II) chlorid« T B40 jmjt ( 3 . 2 mmoJ. ) 
of triphenylphoaphine and 117 nig (0.61 jnraoi) of Cu(I) 
J_odJ.de, X.3 added at ronm temperature and with Btirrirxg. 
Tho roactton ia complete acoordAjig to Tic after 1 hours 



Lb A 29 03 3 - ID - 



/ C0 3 L Bu 
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10 



15 



of refJ.ux.incj. Aftn* cou.U.QCf to raoai temperature and 
anfraenjinot fl.l.l:rat.i.on, the solution i.H COiltiOAtrhUf.id Lo 
vacuo anri chL-omutDgraphed over silica <j©1 {oJ.uent; ethyl 
acetate, R f = 0.G1J. 

4.6 g (68» of thwOnty) ifft obtained of a slightly yellow- 
ieh aolid with a flieltl.tig point of 90 "C. 

Example lb) 

Preparation of 2,6-bie[N,N-biB(C-butoxycarbpnyliuethyl)-- 
nmino-itiathyl-4-( Xl-iiydro5Q'undec-l-inyl)pyridiiiCi (2) i 

6 g (10 nanol) Of 2,6-hiB[H,N-bifl{t-butDxycnrbonyI- 
iwei:hyl)aiiiino-iiiathylJ-4-bixxM0py/;i.dJ.nft are reacted -with 
1.93 9 (12 mmol) of i-undecin-10-ol under Hhe action of 
Pd catalysi.B in analogy with Example la) . Aftor chromato-' 
graphy on silica gel {eluent: ethyl acatate, R, » 0,5?.)/ 

7 g {7 7% of theory) are obtained of a yellow solid With 
a malting point of. 57 to 5$"C, 

?z*pAC4tii>n ot 3,$-bi«[R/H-bte(t-hutoxycaEbonyl]riBthyl)- 
aiwino-tnathyl ] -4 - ( 5 -hycJEOxypftntyl ) pyridine ( 3 ) : 




LS2.J* ?9 P33. 



it - 



j • .. . 
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4 72 mg \0.1 inmol) of the compound 1 described in JSKamplo 
1 are dissolved in 20 ml of >ibo . ethanol and 24 mg of 101 
rd/C are cidatrjiS, KdliitLnu in T-lguroa«.l.y !*t:.Lxr>>d at 45 

ty 50' C uncio>.' (Jrtal.ti.OTi hydrogen pressure. Tjne reaction t.a 
5 complete within 1 hour (according to 1'IC) . After cooling 

and removal of tho catulyut, the solutixm is cuneuntxa-ted 
in vacuo and the rnx.idue is; chroiria tographod on si.li.cn gei 
(eluents ethyl acutate. R< = 0.52). 242 nig (51% of theory) 
are obtained of a slightly ysll.utri&h oil. 

1,0 An improvement of the yield (564 of theory) iB achieved 

.11! Pt0 2 j.3 used aa the catalyst under the sanse, reaction 
conditions . 

Example 2b) 

Preparation of 2,G-bis[N r S-bis(t-butoxycarbonyl]nethYl)- 
IS amino-raethyl - i- ( ll-hydro?iyundecyl) pyridine (4): 

1.0 g (1.32 hhi!q,i.] of the compound 2 described in sxajuple 
).b) in hydrogunated with Fto» catalyeta <;100 nig) in 
analogy with fixtimplo 2a). After chromatography on silica 
gel {eluentt chlQrof orm/ethanol IS I 1, ll ( = 0.4), 725 tug 
20 (721 of theory) are obtained of a slightly yellowiah oil. 

Preparation of omuKi-pi; R-angfi 1 1 c 1 n (5) 



12 
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*.87 q (ZOrttnol) of 4'-Alti)nomothryl-4yS'"diinsthyitiJige)iUiin 
arce di.ssolvod An 25 :uL of vX? and reacted with 3.21 cf 
(20 ml,} of aarbQivyldiimidauole at roam teaipatratuTe . 
5 CoiupXelie reaction (according to TU.') waB cb»OA\'t«l after 

6 hnui?a of stirring undar rjitrogen. Th» sioAutlon ia 
slowly Added dropwiao t-.o a solution oJ! 16.65 g (60 romol) 
of 1,17 -diami.no- 3,6,9, 12,15-pentaoj^hept&deoane in 40 ml 
of DMP at 80'C and tliO mixture ntir£fcd ac 70"C for a 
10 furthex 12 hours. Attar cooling, tha aoiwtion i.a concen- 
trated in vacuo and ch.Eaaatogra.phBd on silica gel 
(oluentj chlorafojSB/Riathanol/anmonia 90il0:l, * t - 0.28). 
7.1 g (65* of theory} A£« obtained o£ a slightly yellow 
□11. 



r,e 7, 29 093 
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Preparation oJ" la-B-l'n eatar 




_6_ n ' S 
_?_ • U 

250 mg (0.37 inmol) of ths compound 3 dascribad f,n Example 
fi 2a) aro dissolved t.a "i ml of dry toluene. 65 mg 
(0.4 mmol) of carbonyldtliuidaaole are added. After 17 
hours of stirring at 60'C under $I 4 , 3 ia completely 
reacted (according to TDC , eluant: chloroform/ at Hanoi 
15:1, R, = 0,45) and a netf product has formed, {aluenti 

10 aea abo\i«, S 4 « (1-63). 220 mg (0."J iumol).of tho compound 

S deegribed in Example 3 are added and tho reaction, 
mixture is stirred at 90 *C for a further 24 houra. Aftor 
cooling f tho solution La concentrated in vacuo and tho 
residua is chromatographed on silica gc-1 (eluent: 

IS toluene /ethanOl 5 t 1, R, = 0.36). 138 wg (301 of theory) 
ara obtained of a slightly yellow oil. 
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tf-xa mvLe i\>). 

PrnfiflrAL Lon ol Ln-K-Fo estar (7): 

4 3 0 mg (0.?54 cranol} of the uatfipoxrtrt 4 described in Example 
2b) are activated vj.fch c a rbcmyldi imidazole und sfubae- 
5 quently ruactdd /.A ft/ia-logy to Example ia) with t!lO aminu- 

PKG- angel icirj 5 described in Example 3), ki-t&r chroma- 
tography on silidfi CJOJ. (eluenti toluene ,'othanol 5>1, 
Rj - 0-31) p 1P8 {26^ of theory) are obtrtifted oJ; 

yellowish oil. 

10 Example 5o \ 

Preparation of Ln-S-Fti-tetracarboxylicr acrid (8)< 



f— CO,H 




^y 5 ! h k 

f NyiN 




-A. n - 5 

138 m<j (0,11 mmo.!) of the tetraeatsr fi deficribad in 
Example 4a) ard> dissolved .L<1 4 ml of dry benzene and 
SS 56 9 rag (5 rainol) of trit'luoroacotic «c,W axe added under- 

Nj- After 2 houre of stirring at C0*C, the product 
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SRp,,r,n.*« our. Jn benzene aa M oil. According <:o TLC Um 
reaction it compl.ptu. Aftwc cciol.im). l-.he aoiofcion is 
c-oneont/.'ftlwl J.n vacuo, vne renl.due ia di GS oJ.v«cl in 5 mi. 
of U.lM-..U.led A /vS extracted by shaking tvice vUh 

1 nX of. rij*bhyj ether. The nqueoua phuuci i a « M «mt*».fcwl 
And chroraato graphed on HV 18 <©j.„r..fH:, fflftLhdtld, R, = 
O.t.3). 70 mq (62» of thoory) <%*ft obtained n f a jaii.fcy, 
VISCOUS oil. 

Ksani plo Sb) 

Preparation of Ln-5-Fn Cetrftac.id (9): 

45 nig (0.(134 mraol] oi the tflf.raeBter 9 describ&d in 
Uxerapie 4b) are rsacted with trifluoroacotic acid in 
analogy with nxatnpU 5a). 30 mg {81t of theory) rtzo 
obtdin&el of a viscous oU. 



IS ?2£?H5El}=>..,A 



Preparation of M 1 - (angelici^ido) -R'^^diwfiLhvUpermtna 




10 
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4.fJ7 i"j ( 0 iHinciJ ) of 4 '-.uiilnomet.hyl-4 , 5- , -ii5n«H:hy.lar\cjBli.c-i/i 
rii:e activated with vaxbtmyMI. UiJ/laaole in analogy with 
hijcainplo 1, T*ho rrwnitlncy aolution ic addod Urotw.Ls^ to ^ 
solution L»r 13- fl g (SO mrao.l) of M , .W ll -<UiiiOt;&ylss>exmlni=> in 
5 40 mi iif; (iMP in anology with fixtrapl.O 1. ACLer coalLsiq, 

l-.tVt; solution is ccncantratOU J.n v<»ttu<3 and the raBidue is 
ffh/XWatographBd on tfiin'>ft <fel. ( e-luent. : chlozof orjii/ 
iiiothano)-/ amnionic .10:S:l, K { - 0.11), 7 . H g (1:1% of theory) 
ura obtained of a yellow oil. 
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3J.S toit (0.5 xhhoI. ) <>li the compound 4 described in fcx.unplra 
2b «r.-ii A.c:l.\<jHl;<iti with carbonyldiinidnKolG nn<i subSfs- 
Cpu«ntiJ.y rea^l.fid vflth Che amino compound ).0 rir.'Sr:r1.bp.d In 
Tlxample 6 in analogy with Exampio <. After chromatography 
S on silica <je<1 ( a J, uc; of. f chloroforra/iaefchunoL/ainmooia 

70:45:1, Hj -■ 0.42), 1.32 racf (2lt of theory) «rx> obtained 
of a yol.VTw oil. 

Preparation of Ln-S-Fn tetrfwcid (12): (KyPA) 

10 iO mg (0.023 mmol) of the t«traast»r It described, in 
Rxejople 1 are reacted with tr if luOrOfcC&tic acid in 
analogy with Rjcample 5. 22 mg (92* of theory) axe 
obtained of a yellow oil. 

Example 0 

- 15 Phoi'-O roach ion ot hairpin oligonucleotides with EuPA ('12} 

50 ii<3 °f the hairpin oli.9GrtUC3.COV.icle ace taken up in 
100 i<1 of l'ria-HCl buffer. The solution S.3 left iiv the 
watexbath. at so *C for IS raiuutea. To permit slow cooling 
to room towperaturei the aawplB ia taken out. of th»* 
20 watBrbath. Subsoquofttly a furthor 400 ft), of water are 
added. 

For Che photoreaction, a 2-P-fold molar ejrcass oi* EoPA is 
added to 15 of the hybridised halrpi.n oligonucleotide . 



L e A 2 9 033 
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Ttlii soU»t1/>n J,fi gtlbHequently illuminated under a UV jlainp 
At A .12 nm or .1fi<j nni Ln an Kppendorf tuba. ThO photo* 
reaction is fallowed using tll'l.C. Within 15 Giinutoss , -till* 
phatoraaction was complete . 

5 B.Jtjfuupla.Afl 

Photo labelling wtth eupa (12) 

Far the photo.labeJ.3.in.o,, 5U ;<1 of 1 >l sodium tetraborate 
buffer pK B.3 and 50 fil of BuPA (2 jig/>l) ware added to 
2 to 5 pg of DMA in 2 0 of TB bxvffec and. Che solution 
10 made up to SOD fil with doufcle -distilled IfjO. The- mixture 

was iraradf.ated foe 10 minutes at 312 nm using 6 ov crane - 
illuminator , wi.th t:he aauiples heing liept on ice during 
this poried. 

Tho pJiol-oialoollftd DHA was subsequently precipitated with 
15 1/lD volume, of 3 X «odium acetate pH 5.8 and L volume oJi 
isopropanol at room temperature and loft to stand for 5 
minutes . Subsequently, the DMA was centriruged down ftt 
10)000 rum in an Eppendorf, cent.tclfu.qe, the supernatant 
decanted ofi and the OlfA precipitate van had with 70* 
20 strength ethanol. After the samples had been dried, the 
photolaballad DNA was taken up in TB. The photolabolling 
of the ONA with SuVA was subsequently monitDrBd by 
agarose gel electrophoresis and microti tee teats. 
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Detection uf -r.he Uul'A .Mbrtliinr? in the niicrotitrs test 

To d»t.tset the e.upa labelling of double- 3 V-i:hj\dcd JWA, the 
WJA was pipetted, after tho labelling, Isfil'O mtcrotitre 
S t-c.af. plates in concentrations) nf 250 fig l.o 1.25 p<; in i:2 

d-Uutlon nteps. To attach the PNA to the polystyrene 
groupH of the microtitrta wfclld, Uho DNA was f.Lr.at diluted 
in tho wedlfl with PBSM buffer (10 mK Ht> phoaph&fce; pH 7.2 
with 0.1 M KgCli, 0,15 K Had, 3 « KC1) and irioubatod at 

10 mom temperature ovor n.lght . Mashing 2x with 200 ^1 of 

PUSH buffer subatiquanl.il' took pAace, and the DMA was 
f^xed to the -wbIIb by lO-fliimiCa irradiation with a I)V 
transillumluatar at 312 nra. rha DKA fixod in tills way was 
subsequently waalied Hy. with waeh-c one antra to buffer ITrom 

15 SXi.l.f J,a/Pbatraacia, in order to remove exeeaa BuPA loaded 

with europium. As tho negative nontrol, unlaballad, 
double-stranded DMA was trGafcod in the same manner. 

Following addition at 100 pi o£ enhancement solution from 
wall tic /?haCTiacta< the tina-raacLvBd i'luocoscencs o£ 

20 i>u»0|».<,v.« w«» measured, afrer 30 minutes at room tempera- 

ture, it) a OELFIA 123?. fluorescence photometer from 
Wnllac/ Pharmacia at 290 to 360 nm excitation/SIS wn 
emission. Depending on the dilution Of the UNA, fluore- 
scence signals of 212,000 to i r 70Q ™ra measured in tho 

25 labelled DNA. ?he unlabel led DNft only gave low background 

signals . 
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L|x£uiipLu_J,?. 

fTybr.i.d teat-Ion of EuPA- label led gKTUHfti.c: DTI/'. Ln the 
r^'/ereed phase teut 

The preparation o£ smPJ.-latae.lled DlfA was carried aut 
A according to the iciefchod described in Example 10. 

'Ltvs hybridisation vrttH carried out by conventional pno- 
cenges at an incubation totfiporature of 40 to 5B*C. 
Dif forent substances were added depending on the hybrid- 
isation temperature. With long gene pxobes, desttran 

10 aulpllftto or Other- polymers were effipluy«>d i.n order to 

increase the speed and extent of thH hybridisation. 
Detergents and blocking reagents, ftutfh as dried milk, 
Denhardt'e solution, heparin or SDS, were employed in 
order to suppress the non-fipeciric binding of, the- OVA to 

15 the mftmbranft . denaturing ngBntB, such au ur&a or form- 
amide, may bo employed i.n order to reduce the malting 
temperature Of fcho hybrid, a a that lower hybridisation 
temperatures trmy bo used. Ia addition* the non-specific 
binding of probea to non-homologous DKA on the: blot may 

20 bo reduced by the addition of heterologous DKA. 

To prepare for the hybridisation, 100 ng of the 
unlabelled H . coli-£pec i f ic gone probee (l.T Xb to 6 kb) 
were firot denatured at 100 °C tor 5 miwit&B, cooled to 
0°C, and then transferred to pxe-tceated nitrocellulose 
25 or nylon membranes using a Mini J! old- II filtration 

apparatus from Schleicher and Schiill and l'i>;ed at 80* C 
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liOl 2 hour* . 

TKf: filters. krt>r'ft hyhirJ.d{,&Art .In a Healed plastic film bacj 
or plastic box with at least 20 mi Df hybridisation 
solution par 100 cm 2 of filter iit GB'C for at leoBfc 
G 1 hour . 

'XhB solution 'uis repiauod by 2.5 ml oi hybridisation 
solution of 10D cm 1 of filter to which solution £ro<shly 
denatured (10D*C, !i minutes), HuPA-labeLled, genomic DNA 
from E.COi.i. [1 fig) had been added. The filte-va were- 
10 iiicufcauod at 68 "C for at ieaat 6 hours wieh gen.tj,e 
shaking. 

'.The filters were than -vanned 2x5 juinutas at roam tem- 
perature with at leaat 50 ml of 2xSS(i, 0.1% SDS per 
100 cm' of fi.Uex and 2 x IS minutes at 6ITC with 0..l*SSC, 
IS 0,1% SOS. 

Ttia filtora were then directly employed for detecting the 
hybridised DNA. Depending on whether En? A- DMA was ucied 
which wae already loaded wtfch europium, or which was 
subsequently loaded with europium, the following further 

20 stops vera carried out in worhing; up tho filters for the 
fluorescence read-Out. In the case of £uPA-laballed 
genomic DMA which waa nob loaded wit:h europium, the 
<!ilt<ifs woro treated, in 100 EuCl, 100 (jX BMi and 
LxSSC pH 7.0 in a total volume Of 2 wl at room tempers- 

25 tuxa for 2 hours. l"he filters were then waahed aix timeB 

with 2xS3C. Subsequently, the individual alotB of the 
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hybrid! Bat ion blot Wftie cut out cincS traabed with 1 ml of 
enhancement solution In .1.2 ml reaction tubos . AJi+ur a 
30-rainute incubation at room temperature, 2 00 f»i oit thv 
samples fjcoin the individual sluts were p.ipotti«t into 
mlcrotltre plar.ea and thra sctmplov w-iw «ic-u!iu.ir«<t .i,rt H 
DELPIA. 1232 f luoreacerK:* phOterneH'.or from WA.Uac/PhA.nnacj,* 
at 29fl ta 360 nm excittition tmcl 615 omission. 

in thB case of alot blots with EuPA-lab&J.J ed DOT., which 
had been loaded with europium bofortt tho Ictbel.lAncf, t;h.f> 
10 Individual »lota ware cut out directly after tho hybrid- 
isation etvf 1 ml of enhancement solution wan added to 
thtna in 1.5 ml roactlon tubes and then, as described 
above, the enhancement iiolution was added and measurement 
took place in. a fluorescence photometer, 

15 solutionei 

20 x SBC: 3K NdCl, 0-3 M cttmtf p-B 7.0 

Hybridisation solution* 5xSSC; 0 .1% W-Xauscoy.l. ease o sine., 

Ha salt/ 0.02% SDS; 0.5% block- 
ing reagent (Boehrirsgor) , 
20 diBflalvB the uolution at 5D to 

7I)°0. 

Example 13 

Hybridisation with Eu.PA-laboJ.lod g»no probes 
,Ehe preparation of EuPA-labelled gene probes {1.7 to 
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G k>>J wii!! r;nrrv*d out ftc.i:ot.-i1 5,)ir; to the inofcbod described 
i.n TtxtiiKjili: \(\. 

•I'hs KuPA- label led gene probe h may be employed in HoUd- 
phoso or liquid hybridisations. Suitable Bolid phases 
irO, tur <>xtiifly\h;i, nitrocellulose mwnibranus , nylon 
jneiubraoftsi/ polys kyrfoivi 5 coups 01! micro fcitre pl«ites or 
iiuigootic particles. TUG Jlluor-Jauent hybridifcatiun con- 
plsxes of geina probes With cOKipltunwintary genomic DMA raay 
be separated from free fluorescent gene probes using 
hydro jcyapatite. 

For oxamplo, a sloe-blot hybridisation wae carried out 
with EuPA- label led, E.coli-epoeif ic probes (1.7 kb 

to C kb) and genomic; DNA from B.Coli. 

For thia purpose, the genomic u.coli OUA was denatured at 
100 'C. for n minutes and then, cooled to 0*C and, then 
transferred to Tii.t.rooeLluloae or hylon meriu>raaas using a 
Mini fold- it filtration apparatuo Jlrow 8chioj.chc:r and 
SchUll in the concentrations SOO aq to 125 pg in 1:2 
dilution SCops. The prehybridi nation and hybridisation 
worn carried out as described in Example 12 . 100 ng of 
BuFA-labwlled E.coli gene probe were employed. 

Sfhe read-out took plac* as d«*crib«d in Bxaraple 12 by 
individual weaeuxMront ot tho Bxuisutf filter slots aftBr 
treatment with enhancement solution in a M3LF1A 1232 
"f.luoriiUQtae from Kallac/Pharmacia. 
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Using tho gorio prubss, 125 ng of gonoioic OVA jOrosm T-.^n'xi. 
wnr": -H-.iJ. ). r.-ijaif 1.1 y <JOI;<*- liable . TK.1.9 corresponds to a test 
Miirt.-s i.fcvw.ity ill! 0.1 fiq of DMA measured .in the hybridiBa- 
U.«n CjP pur:rt p BP 3 2 2 p la Braid probe to pBR322 DWA. 

5 Alternatively, microtitre hybridisation tests xaru- 

carried out. for this purpose, the genomic E.iiOli DMA tme 
denatured as described above, and than diluted samples Of 
1.0 ng to 45 pg were pipetted into uiicrotitra walls and 
left to stand at room temperature overnight. Subse- 

10 quontly, washing took place 2 x with 200 /il of PBSM 
buffer and the DHA was then fj.wsd for 10 unf.mitee at 
312 nm using a I3V trana illuminator. 2 00 j<1 of hybridisa- 
tion solution (Bxampla 12) with 10 ng of BuPA-la&ellod 
gene probe were added a^d the hybridisation mixture wau 

15 incubafeod Bit K8*C for at least 6 hours. Subsequently, the 

micrrotitxo wolla were washed 2 x S minutes at room 
lompcwatur* with 2 x 200 <»X of 2 x SSC, 0.1 SOS and 
2 >: 15 minute at SO'C with 2 x 200 pi oC 0.1 x SSC, O.Uf 
303. 

20 I'hB rend- out took place an in Example 12 in a DftLFIA .1232 
f luorimeter from Wallnc/ Pharmacia after treatment, of the 
walls with 10U fil of enhaneaniartt solution. 
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Pdliftnl: C laim* 



Labelling reagent of tho gtwerttl fpnrak 



where 



lit! is = <1 lanf-1\An.1,d.T Um-crhelaLJ.nc) Bt.ruc tur>B, 

S i.s "< fl spacer molecule ami 

Fu is = a fttrocoiuttBJCin detr.tva.tiv©, 

2. Lahellinq reagent according to Claim 1, where the> 
la.nT.han.tde ian- chelating structure) (Ln) ia a pyri- 
dine derivative of the formula 



X represents Cj- to C„-aryloao, optionally 
containing a hatsio atom grouping, or C 4 - to 
C M -alkylene containing hetero atom groupings 
[N ( 0, & (lx, more than once)], 

Y and. optionally X -I- V repre-iieiyta K-wtysucDln- 
imtdo, N-mttloimido , EH^, OH, CDCH,-haJ.ogen, 
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y — CD 2 R 



s — GD 2 R 



where 



A 
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ha J ci gen, UCO, KCR, CHO, COtMJ, SSI, C'.(J-halorjen, 
concern 1 , cii-cneo.ji 1 , 




where R l represents' hydrogen, a saturate** or 
unsaturated C t - to C^-allcyl radical, optionally 
substituted by a phenyl group, or a phariyl 
groin? , 

R roprosonta , in oach case Independently of the 
othars, hydrogen, ammonium or an equivalent ot 
an alkali metal or a 1/2 equivalent of an 
alkaline earth metal. 

3. Labelling reagent according to Claitu 1/ where the 
spacer is a polyalky lamina , polyethylene glycol or 
a combination of these, 

t. Labelling reagents according to Claim 1, where Fa 1b 
an angel icin derivative of the following general 
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whe>:e 



Sl s , il, and SI, , ifidoprandently of each ofch«i. ixtpxosent 
H ox <:>-C T - nlkyl , and R t repreaents H, G 1 ~C,-6lkyl or 
fl lower alkyl with hydroxyl, Cj-C, alkoxy, amino, 
halo ar H-phthalimirto yubstAluents. 

5. labelling raagonC according tD Claim 1, wh«!>ff> Fi* Is 
a psoralen with the foLlow.LtXJ general faimultt: 



R 4 , Rj said H a / independently of oach other, repres- 
ent H or C^-C^-alJcyl , 




where 



R 5 



represents H, C l -C 7 -alk).'l or C^-Cj- 
alkyl wLtb hydroxy!, Ci-C ? -alkojcy, 
amino, halo oc N- phtha I imido 
auhBtit.uenCB , 
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R s aiui Rj, .i.iirtrtjifcndanrly of a«ch alhoz, xi;)>r:r;n~ 

ant H, hydrDj:yl r carboxyl/ carbo-C^ 
C,-alkoxy 131 Cj-Cy-A.l.toxy . 



ot,,. 
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